Evaluation of the usefulness of breast cancer resistance protein (BCRP) knockout mice and BCRP inhibitor-treated monkeys to estimate the clinical impact of BCRP modulation on the pharmacokinetics of BCRP substrates.
To evaluate whether the impact of functional modulation of the breast cancer resistance protein (BCRP, ABCG2 421C>A) on human pharmacokinetics after oral administration is predictable using Bcrp knockout mice and cynomolgus monkeys pretreated with a BCRP inhibitor, elacridar. The correlation of the changes of the area under the plasma concentration-time curve (AUC) caused by ABCG2 421C>A with those caused by the Bcrp knockout in mice, or BCRP inhibition in monkeys, was investigated using well-known BCRP substrates (rosuvastatin, pitavastatin, fluvastatin, and sulfasalazine). In mice, the bioavailability changes, which corrected the effect of systemic clearance by Bcrp knockout, correlated well with the AUC changes in humans, whereas the correlation was weak when AUC changes were directly compared. In monkeys, the AUC changes pretreated with elacridar resulted in a good estimation of those in humans within approximately 2-fold ranges. This study suggests that pharmacokinetics studies that use the correction of the bioavailability changes in Bcrp knockout mice are effective for estimating clinical AUC changes in ABCG2 421C>A variants for BCRP substrate drugs and those studies in monkeys that use a BCRP inhibitor serve for the assessment of BCRP impact on the gastrointestinal absorption in a non-rodent model.